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ABSTRACT

Contemporary research findings in the fields of perceptual psychology and

Neurology of the human brain which are directly related to the study of visual

!communication are reviewed and briefly discussed. The acknowledgement of the

existence of such relationships was found to be of great importance to the conscientious

/ visual communication researcher who recognizes the need to bridge the gap between

scientific evidences and subjective inteiVretation.

Specifically, this study (1) identifies those major research findings in visual,

perception which are relevant to the'study of visual communication in regard to the key

variables in picture perception, (2) examines those key neurological and neurophysio-

logical findings which relate to the study of images insofar as the hemisphere

specializations of the brain are concerned, and.(3) provides some examples and

suggestions for empirical research in visual communication drawn from the review of the

few key studies which now exist in the field.



The research and publication of empirical studies in visual perception and the

neurology of the human brain has consistently and systematically increased during the

last ten years. However, studies on visual communication.that acknowledge, let alone

utilize, these findingsre practically non-existent. The need to bridge scientific evidence

with subjective interpretations is paramount. Studies on visual communication, for- the

most part, have relied on and employed research methods and techniques which are

obsolete. Considering the technological advances in research instruments and the

sophisticated scholastic and scientific_research methodologies employed by perceptual

psychologists and neurologists, for example, it is understandable why visual communica-

tion has not as yet been developed as a legitimate and separate academic discipline.

There are many commonalities governing both the study of visual communication

and the study'of visual perception and neurology of the human brain. The biometric

findings of the process of visual perception and the neurology of the brain are both,

directly related to the study of images and their construction, perception, interpretation,

and response.

The purpose of this study is to acknowledge empirical research on the processes

of visual images. Specifically, this study: (1) identifies the major research findings in

visual perception which are relevant to the study of visual communications insofar as the

key variables of picture perception are concerned, (2) examines those key neurological

research studies that relate to the study of images insofar as the hemispheric specialize-
_

tons of the brain are concerned, and (3) provides some examples and suggestionsior

empirical research in visual communication drawn from the review of the few such studies

which now exist in this fit.

From Perception to Cognition

How are visual stimuli (exposed in the visual world) perceived and processed?

How are they recognized?
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Obviously, film and television directors who structure pictures for communicative

purposes are directly concerned with answers to the above questions, both of which cover

the study and the disc iPline of visual perception, the process by which the potential -

Stimuli;Tandomly exposed rn thevisual world, becoMe effective stimuliare picked up by
thveyes and processed by the brain into cognitive structures.I The distinct mechanical

steps followed by the eyes in perceiving a stimulus and the chemiCal and mental process

by which the optical system processes the stimulus in the brain are pre-eminent to

constructors of-visual images via the media of film and television. Among the numerous

studies that deal with the path of visual perception, themost recent and important ones

(in terms of their relationship to the process of visual communication) will be reviewed

here.

The first area of study is the psychophysics of vision which explores the methods

used to measure, control, and study how potential stimuli are turned into effective or
registered stimuli. In order to understand the visual communication process and,

consequently, measure its effects, researchers must consider the effects of such critical
vision variables which Boynton2 describes as (1) intensive, (2) spectral, (3) geometrical,

and (4) temporal. Their relation may be shown by the forMula:

k box
This means that the wavelength ( ) is directly related to the energy ( ), with the
velocity of light (c) and (h) Planck's constant.3 In simple terms, this formula provides the

means by which TV and film directors can measuic and correlate the intensive and

accessive lighting of an action on the set, for example, in relation to the visual energy

exerted by the set itself and the rest of the iisual elements. Such psychophysical

methods of studying the effects of various stimuli are related to the study of images

where emphasis is placed on objects and subjects for more direct communicative effect.

For example, the.predominanceof colors, the preference for certain shapes, the retention

of vistial images based on their motion, etc., are all taken into consideration (precisely

and accurately) by Boynton's psychophysical equation above Directors and researchers

in the visual communication media who stage for maximum visual effects and measure the .
impact of such effects will find Boynton's equation useful. ,

Another area of study may be borrowed fr the-rt nmrous psychological studies

on human: erce tion a &reaction, a I of which deal with the relationships between

_-____,___informatio-n given and reaction performed. Broadbent states that:
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It (information theory] deals with a set or ensemble of possible messages which are
to be transmitted through a given channel, and the ways in which the signals in that
channel may be encoded so as to convey the messages as fast as possible with a given
amount of noise (unwanted disturbance) in the channel, and a specified deareeof
error. It can be shown, for example, that the average time taken per message in such
a situation is proportional to

i
-- pi log pi

is 1
where pi is the probability of the ith message in an ensemble of size n. This expres-
sion is known as the average amount of information per message .°

-
This means that intelligibility (understanding the text) it related to the probability

of understanding the individual words. In simpler terms, it provides the means by which
TV and film directors can control, measure, and correlate the possibility of accurately

perceiving the key words of a scene, considering the degree of distortion (signal-noise
ratio) caused by the channel of communication above.

For film and television researchers who are concerned with the impact visual
images have on viewers, the-precise knowledge of the intensity of the message, the time it
takes for the message to be perceived, and the amount of disturbance, error, or noise it
contains are all of prime importance. These variables can be isolated and controlled.
They can be measured and, consequently, correlated for maximum communicative effect.

Additional areas of study provided by recent findings in perceptual psychology
related to the study of visual communication are based on (1) the perception of motion

(e.g. Spigel,7 Kolers, Matin and MacKinnon ,° and McFarland '° dealing with analytical
discussions and control of the variables involved in moving images), (2) the processing of

.

visual stimulation (e.g. Boynton," Fraisse' 2 Averbach and Sperling," Crovitz and Daves'4
examining the ways by which the eyes scan the visual field), (3) the perception of form
and pattern (e.g. Hoc.hberg,'° Haber and Haber," Ganz 17 Beckl° is-dirissing the means by
which we recognize geometrieal_figures-hervisuals), and (4) the perception of

4
ob. a e.g. Epstein," Kaiser,2° .Natsoulas?' Julesz," Rock and Victor23 which
analyze the variables involved in object size, size constancy, and depth). Studies such as
these provide valtiable clarification on the ways the eyes select and process visual stimuli.
The precise measure of the effects images have on viewers depends greatly on knowledge
of the above findings.

c Another major area of research provided by perceptual psychologists and directly
related to research on visual communication is found in studies examining the manner in
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which the eyes move to perceive surfacer and Cont% rs of objects. The nature of vision

,along with its process, has produced classic research findings by Gregory,24 Luria and

Strauss, Noton and Stark,26 Pettigrew,27-Ratliff26 Thomas," and James, Pierce,

Warren, and Macchello.30 Careful consideration of the findings of the above studies

will aid visual communication researchers enormously in their own field. For example,

the variables involved in the process of scanning the visual field and the experimental

conditions necessary for this process are thoroughly examined and isolated by these

studies. In addition, these studies provide precise and accurate measuring devices, instru-
,

ments, and testing techniques which range from the old trapezoidal window, one, two, or

three field tachistoscopes, eye-maker.carnera, apparatus for studying perceived depth,

apparatus for studying eye-brain correlations, and monocular and binocular pupilometers

to the newest reciprocal-innervation model used to stimulate various eye movements.

All of these apparatuses follow, control, and are able to test with great accuracy the

saccadic movement of the eyes.

Studies provided by perceptual psychologists which refer to the differences and/

or similarities between real objects (exposed in the visual world) and their images (repro-

duced in the visual field). is another major area of consideration. Gibson31 was the first

scholar to study systematically and distinguish between "objective seeing" (observing

phenomena in the visual world) and "subjective seeing" (observing phenomena repro-
-

duced-in-the visual field). In turn, studieson these differences stimulated research

exploring the nature; the characteristics, and the perception of pictures. Representative

studies in this area are (1) "Theesychophysics of Pictorial Perception" by Hochberg32

whic considers-theinteraction between systematic psychology and tDe study of pictorial-.

communication, (2) "A Factor Analytic Study of Children's Picture Interpretation
Behavior" by Higgins33 which uses a. model of picture interpretation consisting 'of two

interdependent forms of behavior (objective and inference drawing) to attempt to answer
the question of what psychological processes are involved in drawing infeiences from

pictures, (3) ;The PictUres In Your Mind!' by Flemingwhere the characteristics of

pictures and the meaning assigned to them are discussed,34 (4) "Cultural Conventions of

Pictorial Represeritation: Iconic. Literacy and Education" by Mangan which concludes

that interpretation otriSualimages is learned,35 and (5) "Pictorial Support and Specific
Instruction on Design Variables for- Children's Concepts and Rule Learning's by

4
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_Tennyson,38 elc. The usefulness of the above studies is found in (1) the construction of

visual images (where artists/constructors manipulate the medium to present faithful
images) and (2) the measuring-of the impact of these images on viewers (whether or not
the intended scope was achieved).

Studies on monocut2r and binocular vision are equally important because of the

Compositional and ae-thetic implications derived from them. A major characteristic of
the visual field, which is horizontally o.iented,.is its dimensions which seem to be

restricted in.order to coincide with our binocular vision. According to Stone and Collins37

our binocular visual field roughly extends to form a rectangle of 180° in length
(horizontally) and only 150° in height (4ertically).

This scientific finding prompted the structure of conventional TV and film
screens and inspired the slogan that film and television pictures are a window on the
world38 allowing only a portion of the world to be seen.

Depending upon the particulararhount of energy expelled by the various stimuli,
the eyes Ill-perceive them, (2) transfer them to the optic system as effective stimuli; and
(3) process them to the brain as perceivedistimuli where they are turned into cognitive

_

structures or known patternsand-forms with an assigned meaning.

This is ille-cycle of 'visual perception-from seen to recognition or from

..perception to cognition. The identification of all the variablei involved in this delicate
and complex process as well as their relationships and interactions with other factors in
the process are important to the researcher of visual communication. They provide
answers to such questions as: What makes a stimulus an effective one? How are "sensory
register" and "control processes" interrelated? What elements contribute to better recall
of stimuli in "long term storage"? etc.

In summary, recent studies and scientific findings on (1) psychophysics of vision,
(2) eidetic perception (eye movements and processing of visual information) and (3)

pictorial presentation are directlyrelated to the study of visual communication. The
basic variables involved are common to both fields and consequently should be

considered by communication researchers. In addition, the restrictions unposed by the

necessary experimental conditions and the measuring apparatuses themselves must be
considered.
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How Doe the Brain Process Visual Information and What Functions Are Performed

By Each/of the Two Hemispheres? Does the Brain See the Mil' ld Asymmetrically?

A discussion on the way the human brain processes visual information must,

ineiribly, include the subject of biological duality and man's two modes of conscious-

ness/ The hiiman brain is such a complex machine that its functions and their implice-

tiofis extend to cover such areas as neurology, psychology, psychiatry, anthropology,

sociology, and even philosophy, religion, and mysticism. The literature on right and left

nibolism alone is quite extensive.39 The visual_ communication researcher should

familiarize him/herself with the empirical findings (the hard facts) in all these areas, but

this is not always possible. Today, it seems that everyone in everyaca-demic-disoipline

uses the bipolar dichotomy of the human brain to explain every phenomenon.° Even

worse, perhaps, is the fashion which leads reierchers to interpret various findings on the

distinct functions of the right and left hemispheres of the brain to his/her own-likes,

dislikes, and biases, often giving meaning to things, objects, and circumstances that are

meaningless or placing value on elements and situations which are valueless. It is in this

area that the critical eye of,the visuuI communication researcher needs to be even sharper

to be able to disregard the unnecessary and underlind the important clues of these neuro-

logical findings.

This section will concentrate primarily on those neurological studies most closely

connected with the structure of visual images for an effective communicative and aesthetic

impact.

Neurologists have long known "that the brain's control of the body is reversed

,the left side of the cortex connects with the right side of the body, the right half of the
cortex with the left of the body."41 The nature of such control and the unique tasks

performed by each of the two hemispheres of the brain were systematically studied first

by Sperry of the California Institute of Technology,42 Gazzaniga,43 Bogen,44 Domhoff,45

Luria,"-Kimura ,47 Ornstein," etc. Experimenting with animals first, and later on with
lirain-damagal patients, they managed-surgically to separate the two halves of the brain

connected by-the-Corpus callosum and to study the various tasks performed by each

hemisphere. Pursuing further experiments, these neurologists and their associates found
,tothat such distinct 'Unctions of the brain occur equally in normal people and that the



various specializations of the left and right hemispheres are always present. Taking the

results of these studies even a step further, contemporaiV neurologists offer a series of clues,

scientific findings, to visual communication researchers for_theiri investigation.

§urtimarizing the most recent results on this subject, Ornstein" provides a series of

clues and, empirically tested suggestions. Trotters°also discusses the distinct functions of

the. human brain, providing an illustration to this effect. This biological duality or asym-

metry of the brain is extended to the asymmetrical way in which we observe phe nomena in

the world. And if we can demonstrate that this asymmetry also occurs in the visual field

(TV & film screens, for example), we will be able to bridge scientific evidence with existing

plain speculation.

In the field of visual communication, research studies accounting for such neuro
logical and neurophytiological findings are almost non-existent. Worse yet is the fact that
we, In the field of visual communication, are still using paper and pencil data-gathering
methods and measuring techniques in our studies. This process, however, is a function of
the left hemisphere of the brain.(logic, mathematics, inferential thinking, etc.) whereas
the elements we are trying to measure (imagei, perception of abstractions, patterns,recog-

,
.nition of figures, etc.) are functions of the right hemisphere of the brain. As McLuhan
says in his rather recent article on the subject:

10



Nowhere is this more evident than in the Western approachiaffie study of media
and its effects. The left hemispheric Westerner approaches the study of media in
terms of linear motion or sequential transportation of images as detached figures
(content), while the right hemisphere approach_exknines the ground of media
effects- instead.5'

Approaching the subject from a slightly-different perspective, Fletcher, in his

recent paper on "Empirical Studies of Visual Com"munication," has also warned that we

are using the wrong tools for our research on the effects of visual images.52 I, myself, am

guilty of committing a series of errors in approach, method, and technique of data gather-

ing in my dissertation study.. 53

First, although I correctly assumed that the theories of asymmetry of the brain

and asymmetry of the screen interrelate and that one.complements the other, I was

wrong in assuming that my conclusions regarding the placement of visual elements on the

left and right sides of the TV screen resulted from procedures similar to the ones employ-

edby neurologists in their studies of asymmetry of the-brain. While they used modern,

scientific apparatuses, I usediipe old paper and pencil procedure.

Second, my subjects were asked to look at visuals placed on the right and left side

of the screen and then to write down and describe their preferences and reactions. This

is a contradiction in itself since perceiving the visuals is a right hemisphere function and
-writing down their preferences is_a left hemisphere function. Although the brain is; _

generally, flexible enough to account-for these adjustments, the results cannot be

completely without bias.

While I was spending valuable time with primative methods, neurologists were

getting more reliable results.by implanting-very thin, low-voltage eleipdes into the right
and left hemispheres of the brain (Electroencephalogram or EEG) to measure changes in

the blood flow of the brain as the intensity .of visual stimulation increases ordecreases.54

Great strides have also been made in studying eye movement to determine cognitive

mode. Studies indicate that when a subject is asked a question of a verbal, analytical, or

mathematical nature; his/her gaze will shift ta the right. If the question involves spatial

or holistic mentation, his gaze will shift toihe left while thinking.55 These findings were

not taken into account in my study of asymmetry of the screen.56

The communication researcher interested in the impact of neurophysiological

findings on the construction and measurement of pictUres should draw basic information

from the recently published findings which follow. The &lies reviewed here clarify and

11
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discuss numerous visual communication variables which were unknown or previously
overlooked by communication researchers.

An answer to the problem regarding the specific qualities of the right hemisphere
of the human braih.which, compared to the ones on the left, have been neglected by
researchers is being provided by The combined efforts and research of anthropologists,
psychologists, psychiatriSts, sociologists, and neuiologists.57 They studied the behavior,

characteristics, habits, etc., of the Inuit-Eskimos in Canada from all points of view

utilizing modern techniques for gathering data. According to Trotter, the results of these
scientific efforts are as follows:

In geueral he [Katz) found the left hand side of the body (right hemisphere) to b.
assotTated with symbolic, ritualistic, mystical, mythical, omnipotent, transcen-
dental,supernatural, evil, profane, foreign and alien. The right hand is typically
associated with social corder, politics, organization, social system, morality, goodness,
sacred, explicitly verbal, mathematical and ordered.59'

1
New insight regarding the organization of the brain which clarifies and isolates

key variables in the process by which the brain interprets visual information is provided
by Luria's recent study.59 The important conclusions of this study are that (1) the exact
placemithin the brain where the centers for speech and writing are located has been
ideritified and (2) it is now possible to manipulate and change the unilateral functions of
the brain. In the words of Luria:

Finally, the neuropsychological approach gives us a new insight into the effects of
learning on the brains processes ... Patients who cannot write from dictation.are
often able to sign-their names readily. It appears, therefore, that training or habitua-
tion changes-the organization of the brain's activity, so that the brain comes to .
perform accustomed tasks without recourse to the processes of analysis.6°

The implication that the predominance of the left hemisphere of the brain in its
various functions over the right (such as writing-and-right-handedness) might be due to
some particular structural difference,between the two hemispheres has been supported hy
Galaburda, LeMay, Kemper and Geschwind in their study "Right-Left Asymmetries in
the.Brain.',' 6/ The striking importance of this study which makes it relevant to the study of
visual images is, first, the conclusion reached that language and right-handedness (both of
which 'are functions of the left hemisphere) are interrelated, second, that the exact
locations of these left -and right asymmetries of the brain have now been identified, and
third, that language and auditOry functions are alio::found to becorrelated. This points
out the need to correlate images and sounds for an effective commbnication result.62

. ,
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A number of new studies pertinent to the subject of reading habits -and directional

scanning (left to right, right to left) have been reported in the Jo tnal of Cioss-Cultural

Psychology, Neurologia, etc °.. The importance of these studies/ the researcher of visual

communication is twofold. First, the study of reading and mg habits is directly

related to the perception (the saccadic movements) of the visual images within the field,.

.and second, such- variables as visual weight, importance, predominance; attractiveness,

interest value, direction, etc., are all discussed, controlled and measured providing a clears

understanding as to how viewers reed pictures. Explaining the"findings of their study,

Nachshon, Shefler and Samocha state:

The results showed that, while directional stimulus characteristics affected the
direction of scanning of letter stimuli, reading habits affected the strength of these
directional scanning tendencies. Nonletter stimuli were found to be differentially
affected by reading habits. Experimentally manipulated conditions affected
performance, but specific set effect was found for Hebrew readerd- only. Finally,
Takala's finding of subjects' tendency to attend to stimuli in the left visual field was
reconfirmed and extended in the present study."

Similar to this study were the results found in a pilot study by Fayad Kazan, a

doctoral candidate in Communications at Temple University, on "The Effects of CultUre

lwriting and reading conditions from right to left and left to right] on Pictorial

Perception: Asymmetry of The Screen Revitited."65 Not only do people from some.

Eastern cultures perceive pictures differently, but the starting point of their fixation

depends on the subjects' reading and writing conditioning. Siich findings and their

derivatives are of prime importance tot the researcher of the visual communication media,

of film and television.

Undoubtedly, the bipolar dichotomy of the brain with its two modes of conscious-

ness and the. istinct ways by which each hemisphere "sees," processes, and interprets the'

phenomena in the world is a new area of consciousness, anew field.of study not only for

13



the student of neurophysiOlogy but equally for thstudent of behavioral science, anthro-

pology, art, religion, mysticism, symbolism, Communication, etc. In the words of Wilbur
Schramm:

For a number of centuries we have devoted most of our instru`sZion to print and
Writing that are highly abstracted from life, and very little instruction to theiconic
code that is selective but not-abstracted. Therefore, we have subordinated a large
area of human experience, and neglected the development of one hemisphere of the
brain while working very hard to develop the other hemisphere.66

(.>

Someluggestions For Research in Visual Communication

Empirical research in visual communication which acknowledges and accounts for

the findings in psychology and neurology is scarce, practically non-existent. Some

occasional efforts have been made by researchers in advertising, TV programming, and by,
.video artists which attempt to apply these findings to current visual communication

research. This indicates that there is concern for this issue.

Advertisers are pioheers,in these attempts. Krugman's67 recent experiments were
based on the asymmetrical (dual) functions otthe brain. An important point made by
Krugman is that the "recall" and "retentreetzOf images is weak and minimum whereas

, the "recognition" of images is strong and maximum P8 This finding stems from the fact
that the processes of "recall" and "retention" are functions of the left hemisphere of

thabrairiwhile "recognition" of images is a function of the right. In order to determine

(meesure).the viewers' recalljecognition, and reaction to certain ads, tiny electrodes

were placed on key locations of the brain .6 Krugman's procedure confirms the conclusion
reached eaitier in this paper that the paper and pencil method of data gathering in cases

like these is crude. It is sUggetted that eitherEEG -(when possible), pupilometers, skin

measurements oron-the-spot",..spontaneous recall techniques will provide more accurate
and unbiased respOnses than written ones.

Another important observation made by Krugman is-that "what we call 'print' or
print advertising Is probably not really a left brain phenomenon it is Primarily
picture,:or a right brain Medium, too." 70- It is suggested that when we
construct visual,stimuli,,thethoice Of the placement of such stimuli within the concen-

tratedliekl, the TV or film screen, for example,,ii as important as their actual nature.

- Krugman's observations, all of which derive from his experimental studies in advertising,
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provide some suggestions that are of great value to the visual communication researcher.

He states:

Those who. wish. to do research on.comparison of qualitative differences among
Media might be reminded that within TV itself one can compare response to still
and moving pictures, print and print-over, and voice and voiceover NoW some-
thing new has been added. Students of media behavior may yet confront the
embarassing fact that television audiences' give close attention for long periods of
time to stimuli that create no thought or little recall. Why do they, do it? What's
happening? Perhaps a way has been opened to find out.7'

Research on the effects of such TV programs-ar"debates," "newscasts," "sports

reports," "Children's programs;"-etc., conducted recently by scholars in visual communi-

-cation 7-G-idetTine the need for further systematic research which takes into account neuro-

logical functions and also provide suggestions for further studies as emphasized in this

paper.

Tiemens' study on the presidential debates of 1976, for example, concluded that
a number of differences in how the candidates (Carter and Ford) were visually portrayed

could be measured and documented 72 Such variableswere differences in production

techniques, image size, compositional 'balance, vertical screen placement and height, '-

asymmetry and horizontal screen placement, reaction shots, and eye contact with the

cameras. All these variables identified and controlled by Tiemens have also been

identified and studied by perceptual psychologists and neurophysiologists. Tiemens'

study suggests that a visual analysis of the elements of the screen is possible to determine

their effects and impact on viewers. The precise research instruments and techniques by

which we can measure such variables as the pries mentioned by Tiemens,, above are equally

important. Such modern and accurate instruments and techniques are provided by visual

psychologists and neurophysiologists.

Baggaley and Duck's73 study on the influence of background visuals on newscasters'

credibility and Coldevin's 74 studies on the effects of variable background visuals on news-

casters' believability are headed in the right direction.- The variables they attempted to
manipulate and measure, such as (1) static location establishment visuals, (2) symbolically

establiihed visuals, (3) placement and location of visuali within the field, (4) influence of

visuals on newscasters' credibility, etc.; are all important for the systematic study of TV

I.

production. As Coldevin puts it:"An "intuitive" selection of presentation strategies may

have been accepted practice in an earlier period of television, but is decreasingly justifiable

today given the sophistication of readily adaptable research techniques and quickly
verifiable results:75

15
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Studjes in video art, conducted mostly with portable or small format TV equip-

ment, are pureiy experimental and have not reached the state of empirical research es

yet." The artistic methods, the theoretical concepts, and the predictable goals of these

experimental studies have not been clearly developed, studied, and measured. There is

a pressing need for 4npirical research fin this area, particularly since psychologists and

neurologists haVe already begun experimenting and researching with such variablesas

shadows and light, colors,, figure-ground relationships, psychological closure, the

perception of patterns and forms, etc."

In conclusion, the suggestioAs foiresearch in visual communication provided above

should not be overlooked. The task of visual communication researchers (depending on their

particular interests) is to interrelate their methodological approaches, their methods of

research, and techniques of data gathering with those discussed here so that a fruitful

integration of science and intuition (subjective speculation and scientific evidence) will

dictate and'underline future research in the field of visual communication.

16



14

REFERENCES

1. G. M. Murch, Visual and Auditory Perception (New York: The Bobbs-Merrill Co.,
Inc., 1973), pp 2-4.

2. R. M. Boynton, "The Psychophysics of Vision." Contemporary Theory and
Research in Visual Perception, edited by Ralph Norman Haber (New York:
Holt, Rinehart and Winston, Inc.,1968); pp 8-25.

3. Boynton, "The Psychophysics of Vision," p 9.

4. Boynton, "The PsychoPhysics of Vision," p 9.

5. -D. E. Broadbent, "Application of Information Theory And Decision Theory to
Human Perception And Reaction." In Theory And Research in Visual Percep-
tion, edited by Ralph Norman Haber (New York: Holt, Rinehart and Winston,
Inc., 1968), pp 53-63.

6. Broadbent, "Application of Information Theory . ..," p 53:
.$

7. I. M. Spigel, 'Problems in The Study of Visually Perceived Movement: An Intro-
duCtion." In Theory And Research in Visual Perception, edited by Ralpt)
Norman Haber (New York: Holt, Rinehart and Winston, Inc., 1968),
Pp 103-121.

8. P. A. Koleri, "Sorne Differences iiieiween. Real and. Apparent Movement." Vision
Aesearsh, Vol 3, No 4, 1963, pp'191-201..

9. L. Martin & G. E. MacKinnon, "Autokinetic Movement: Selective Manipulation of
Directional Components by Image Stabilization." Science Vol 143, No 7,
1964, pp 147-148. I

19. J. H. McFarland, "Theinfluence of Eye Movements on a New Type of Apparent
Visual Movement." Psychohomic Science, Vol 4, No 13, 196649 51-52.

11. R. M.Boynton; "Stone Temporal Factors in Vision." In Sensory Communication,
edited by W. A. Rosemblith (Cambridge, Mass.: The MIT. Press, 1961), .

pp 739-756.

12. P. Praisse, "Visual Perceptive Simultaneity and Masking of Letters Successively
Prewnted." Perception and-PsychophysicvVol. 1, No 4, 1966, pp 285-287.,

$

13. E. Averbach & G. Sperling, 'Short Term Storage of Information In Vision." In
Symposium of Information Thy, edited by C. Cherry (London: Butter-
worth, Inc., 19611, pp 196-211.



15

14. H. F. Crovitz & Doves, "Tendencies to Eye Movement and Perceptual Accuracy."
Journal of Experimental Psychology, Vol 23, No 6, 1962, pp 495-498.

15. J. Hochberg, "In The Mind's Eye." In Theory and Research in Visual Perception,
edited by R.' N. Haber (New York: Holt, Rinehart and Winston, Inc., 1968).
pp 309-331.

16. R.-N. Haber & R. B. Haber, "Eidetic Imagery: Frequency." Perceptual_ & Motor
lilt, Vol 19, No 23, 1964, pp 131-138.r

4S.-.

17. L,Ganz, "Mechanism of The Figural Aftereffects." Psychological Review, Vol 73,
No 21, 1966, pp 128-150. .

18. J. Beck, "Perceptual Grouping Produced By Line Figures." Perception and
Psychblogists, Vol 2, No 12, 1967, pp 491-495.

19. W. Epstein, "NonrelatiOnal Judgements of Size and Distance." American Journal of
Psychology. Vol 79, No 13, 1966, 120-123.

20. P. K. Kaiser, "Perceived Shape and Its Dependency on Perceived Slant." Journal of
Experimental Psychology,Vol75, No:27, 1967, pp 345-353.

21: Natsoulas, "Onyfomogeneous Retinal Stimulation and The Perception of Depth."
Psychological Bulletin, Vol 60, No 4, 1963, pp 385-390.

22. B. Joufesz, "Binocular Depth Perception Without Familiarity Cues." Science,
Vol 145, No 17, 1964; pp 356-362.

23. I. Rock & J. Victor, "Vision and Touch: An Experimentally Created Conflict
Between the Two Senses?' Science Vol 143, No 21, 1964, pp 594-596.

24. R. L. Gregory, Eye and 'Brain: The Psychology of Seeing (New York: McGraw-Hill
Book Co., 1966).

25. S. M. Luria & M. Strauss, "Comparison of Eye Movements Over- Faces in Photo-
graphic Positives and Negatives." Perception, Vol 7, No 3, 1978, pp 349.358.

26z D. Noton & L Starr, "Eye Movement and Visual, Perception." Scientific American;
Vol 224, No 4, June 1971, pp 3543.

27.. J. IX Pettigrew, "The Neurology of 8inocular Vision." Scientific American,
Vo1,.227,. No 2, August 1972, pp 84-95.

28. R. Ratliff, "Contour and Contrast." Scientific American, Vol 226,No 6,
,;14rne 1072; pp 90 -101.

29. E. L. Thomas, "Movements of The Eye." Scientific Amerltan, Vol 219, No 2,
- August 1968, pp 88-95r -



e

30. M. E. James, D. Pierce, D. Warren & R. Macchello, Bibliography and Classification of
Literature of Pupil larY Response (Waltham, Mass: Space Sciences Division of
Whittaker Corporation, 335 Beer Hill Road, 1978).

31. J. J. Gibson, "The Concepts of Stimultis in Psychology." American Psychologists,
Vol 15, I io 3; March 1960, pp 694-703.

32. J. Hochbeig, "The PsychOphysics of Pictorial Perception." AVCR. Vol 10, No 3,
1962, pp 22-27.

33. L. C. Higgins, "A Factor Analysis Study of Children's Picture Interpretation
Behavior?' ECTJ Vol 26, No 3, Fall 1978, pp 215-232.

34. M. L. Fleming, "The Picture In Your Mind." AVCR Vol 25, No 1, Spring 1977,
pp 43.62.

35. J. Magan. "Cultural Conventions of. Pictorial Representation Iconic Literacy and
Education." ECTJ. Vol 26, No 3, pp 245-267.

38. R. D. Tennyson, "Pictorial Support and Specific Instructions as Design Variables
For Children's Concepts and Rule Learning." ECTJ. Vol 26, No 4, Winter
1978, pp 231-293.

37. L Stone & L G. Collins, 'The Golden Section Revisited: A Perimetric Explanation."
American Journal of Psychology, Vol 78, No 3, Sept 1965, pp 503-506.

38. B. Parker & P. Drabic, Creative Intention: 'About Audio-Visual Communication
From-Hollywocxl to John Doe (New York: Law-Arts Publishing, Inc., 1964),
p 69.

39. R. lieeFlham (ed.), Right and Left: Essays on Dual Symbolism (Chicago: The Uni-
versity of Chicago Press, 1973). -

40. D. Goleman, Psychology: Of The Year:" Psychology Today,
Vol 11, No 10, Ocf 1977, pp 89-151. '

41: R. E. Omstsin (ed.), The Nature of Human Consciousness: A Book of Readings (San
Fnincisco: W. H. Freeman & Co.,1968), p 65.

. . .

42. R. W. Sperry, "The Great Cerebral commissure." Scientific American, Vol 174,
No 13, Jan.1964, pp 142.152.

43. M.S. Gazianiga, "The Split Brain in Man." Scientific American, Vol 217, NO 2,
August 1967, pp 24-29.

441 E. Bogen, "The Other Sidi of The Brain: An Appositional Mind." Bulletin of The
losAn le_._msEJetal Societies .Vol 34, NO 4, Oct 1969, pp 191-203..

45. -G. W. Domhoff,"But Why Did They Sit on The King's Right In The First Plae.e?"
hoanalytic Review, Vol 56, No 4, 1969-70, pp 586-596.



17

46. A. R. Luria, "The Functional Organization of The Brain." Scientific American,
Vol 222, No 3, 1968, pp 66-72.

47. D. Kimura, 'The Asymmetry of the Hunian Brain." Scientific American, Vol 228,
No 3, March 1973, pp 70-78.

48. R. E. Ornstein, The Psychology of Consciousness (San Francisco: W. H. Freeman &
Co., 1972),.pp 49-73.

49... Ornstein, The Psychology of Consciousness, pp 51 -53.

50. R. J. Trotter,'"The Other Hemisphere." Science Newi Vol-109, No 4, April 3,
1976, pp 218-223.

51. M. McLuhan, "The Brain and The Media: The 'Western' Hemisphere." Journal of
Communication Vol 28, No 4, Autumn 1978,.pp 54-60.

52. J. E. Fletcher', "Empirical Studies of Visual Communication: Some Methodological
Considerations." Paper presented to the SCA Annbal Convention; Minneapolis,
Nov 30978.

53. N. Metallirios, "Asymmetry of The Screen: The Effect of Left Versus Right Orienta-
tion in Television Images.". Ph.D. dissertation, University of Utah, June .1975.

54. Ornstein, The Psychology of Consciousness; p 62. (See also A. S. Gevins, et al,
"Electroencephalogram Correlates of Higher Cortical Functions." Science;
Vol 203, No 11, Feb 16,1979; pp 665-668.)

55. Ornstein, The Psychology of Consciousness, pp 61-62.

56. N. Metallinos & R. K. Tiemens, "Asymmetry of the Screen: The Effect of the Left
Versus Right Placement of Television Images." Journal of Broadcasting;
Vol 21, No 1, Winter 1977, pp 21-23. \

57. Trotter, 'The Other Hemisphere," p 220..

58. Trotter, "The Other Hemisphera," p 220.

59. Luria, "The Functional Organization .," pp 66-72.

60. Luria, "The Functional Organization . .," p 72.

61. A M. Galaburta, M. LeMay, T.L. Kemper Si N. Geschifitxl, "Right-Left Asymme-
tries in The Brain."' Science. Vol 199, NQ 4,, Feb 24, 1978, pp 852-856.

62. Kimurk"The Asymmetgy of the Human Brain," p 77.

7



18

63. 1. Nachshon, G. E. Shefler & D. Samocha, "Directional Scanning as a Function of
Stimulus Characteristics: Reading Habits and Directional Sets." Journal of
Cross Cultural Psychology, Vol 8, No 1, March 1977, pp 83-99.-

64. Nachshon, et al "Directional Scanning ...," p 83.

65. F. Kazan, "The Effects of Culture on Pictorial Perception: Asymmetry of the Screen
Revisited." Unpublished paper prepared for the-seminar on Visual Dynamics,
Radio-Television-Film Department, Temple University, Winter,1978.

66. W. Schramm," The Researcher and Producer in ETV." PTR Vol 5, No 4, July/
August 1977. op 11-21.

67. H. E. Krugman, "The Two Brains: New Evidence on TV Impact." Broadcasting,
Jan 29,1979, p 14.

68.. Krugman, 'The Two Brains .. ," p,14.

69. Krugman, "The Two Brains .. ," p 14.

70. Krugman, "TheTwo Brains :. ," p 14.

71. Krugman, 'The Two Brains .7," p 14.

72. R. K. Tiemens, "A-Visual Analysis of The 1978 Presidential Debates." Paper'
presented to the SCA Annual Convention in Washington, D.C., Dec 4, 1976.

73. J. Baggafey and S. W. Duck, "Experimehts in ETV: Effects of Adding Background."
Educational Broadcasting International, Vol 7, No 4, 1974, pp 1-4.

74. G. 0.Coldevin, "Experiments in TV- Presentation Strategies: Effectiveness of Full
Screen Vs. Corner Screen Location Establishment background Visuals."
Educational Broadcasting I nternationt-V61 11, No-1, 1978, pp 17-18. Also,
"Experiments in TV Presentation Strategies: Number 2-. " Educational Broad-
casting International, Sept 1978, pp 158 -159.

. . .

75: Coldevin,'"Effectiveness of Full Screen p 18.

76. G. L Schneider & B. Korot, Video Art: An Antholiioy (New York: Harcourt Brace
Jovanovich, Inc:, 1976) and D. Davis &-A. Simon (ed:), The New Television:
A Popular/Private Art (Carithridge, Mass.:. The MIT Press,.1977).

77. A. I. Gilchrist, "The Perception of Surface Blacks and Whites." Scientific American,
Vol 240, No 3, March 1979, pp 112-124.


